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ISOSORB1DE ASPIRINATE ESTERS 



PCT/IE97/00069 



The invention relates to aspirinate compounds. 

Aspirin, which has been available for about 100 years, possesses analgesic, and- 
^atoryandantip^cp 

^ZZT 5adai disease and *" action "~ upon * eff - - 

Platelet funcon. As pmn can improve ^ mortality 

bvZ ^ rcdUCCS 1116 fiSk " * ^ - 

bybetween^ndSOo,. ^ « used to prevent re-occurrence m those patients al 
recovery from myocardial lnfarcdon . ft „ ^ ^ ^ fa rf ^ * * 

p zt ; r angina smce ,i reduces the hsk ° f m ~ * 

apparently healthy, mrddle-aged men. Aspirin is used to reduce the likelihood of 

of 1 TT ^ ^ CCrebraI 3ttacks - 11 als ° *>™ the risk 

of thromboembolism in patients with atrial fibrillation and following valve 
replacement. 



Aspmn reduces piateler ae6regaSon by ^ ^ 

oxygenase, a pressor in the biosynthesis of prostagiandins and throtnboxanes 
Tto ; occurs by acetyiation of a serine residue and thus prevents access of 
arachidottic acid ,o the active site b, s,a„c hindrance. Tnrotnboxane A2 is te 
man, cydo-oxygenase product of activated pfatdets and is proag^cgatoty and a 
-oconsnaaor. before, aspirin exeri, ha antithrotnbotic acdon by preventing 

drugs also Possess this effect they are tnuch fess effecrive because, nnhhe „ pilio 
they reversibly inhibit the enayrae. 

Although the use oforal aspirin has been used for these conditions, there are a 
number of disadvantages associated with this treaoncnt. The cotnpound has been 
assoc™, various gastrointestina, side efleos rhe tnos, severe of which can 
be gasmc bleeding riming in about 70% of patients taking oral aspirin 
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Furthermore, the drug is extensively hydrolysed by first-pass metabolism and 
possesses a half life of about 15 minutes. Salicylic acid, a metabolite of aspirin 
has relatively little anti-platelet activity. ' 

Aspirin is also relatively unstable, especially in formulations with other 
therapeutically active substances. 

Thc-e , therefore a nee d ,„ p,ovi d e stable and ^ 

hte acvdy b „ which wdl nol havc , he disadvantaeK assodaKd ^ 

Th, s ^..on is dirccKd towar(js providjng juch 

Aecordtog to the invention tnere „ prov , ded m 

In particular, the mvention prov, d es the compounds Isosorbtde^aspMnate 
tsosorbuie.S.aspirinate and. especially I SOS orbi d e.2, S-tJiaspirinatc. 

The invennon also p,ov, d cs . pharmaceutical composite comprising a 
compc,„„ d „f „e invention which .ay be a d a P te d fo, o,a, artmtnisnation as a 
capsule o, tabic, or fo, pemntaneous a.minisdanon, fo r eaample ta the form of a 
trans*™, patch. The composition may also be in the fo™ of a suppository. 

The tnvennon also ptovite the use of the compound ,„ achieve ant,.plate.et 
aatvd, and /or othe, aspirin type activities such a, ami.py,e,ic a„ d /or a„,i. 
inflammatory activity. 

lTT" y prcfared OTbodinKm " ven " on ,he ~™ *—» 

another pharmaceutical entity, especially . raerapellIic , fah ^ 

co d hver od, or a ve 8 etab,e od such as evening primrose oil. In this case the 
composttton maybe in the fo™ of a capstde having a setammg shed confining a 
Hhng tnciudtng dte active ingredients. The fflUng may ,„c,u d e a suspending agent 
«* as one se,ccte d from one or more of co U „i d a, sdtcon d io xld e. hylgcnlT 
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viable oils <„p,io MUy „ com|)inalion ^ tewax) 

£1T and/or ,ec, * te ' * ^ ™> ab ° "* - — 

-ch as one seleced from „ ne or more of D . alpha 

~* tocophero* and asc0 rbic acid . ne shd) may be a ; m ~ 
The invennon a, so provldes , ^ fof ^ ^ ^ 

TV invent wiU be more dMrly „ ndcrs , ood fr om ^ 

.hereof g,ven by way of example only. °«cr,poon 

EaUffilU • Isosorbide-2, 5-Diaspirinale 
The rcaciion scheme is given in appendix 1. 

The dde compound was prepared ,„ saosfacory yield without me ose of 
chromamgraphy by stinang a mixture of isosorbide. •rie.hy.amioe and 
acetylsahcyloy, chloride in roluene fo, a p.iod of 2«6 horns. Tne reacuon 
mixture was then washed with 2M Hn 

theexcessbase IT, ! ° me ° f ""^ pr0duas <">» 

with . ° V MV " nreaCKd «• "y washing 

«h a saturated sodtnm bicarbonate solntton. «, afforded a matejwnose 

X COmPO " CT ' "» "» * **— — by Thin Layer Chromaro^by 
Thts este, was crystal by dtssolvmg i, in etbanol. Much of the colon, wT 
emoved following ,be ta elation. A second crystal 
htgber p„„„ materia , A , hw „, fouah rec ^ ta , |jsation / 
a purity of greater than QQ k°/ a « i acnieve 
was JLL T T Asa """ c P'^e is given below. The reaction 
va pe formed under anbydrous conditio, so that only a sma U exceas of.be acid 
ciuonde was required. I 

AcetylsalicyloyI chJoride* (6 3 e 30 mmnl ■) ? ~ n 

( , n . A . ^ftjummol, 2.2 eq.) was suspended in toluene 

O r, ) and (5 cm3) _ added ^ w ^ 

and Ilghte xc,uded. Manning the Mature, isosorbide (2.0 g , ,3. 7mm ol) 
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was added to the stirring solution. When the addition was complete the resulting 
mixture was allowed to reach room temperature with vigorous stirring. The 
reaction was monitored by TLCf (following a mini-work up). After 36 hours the 
reaction was pale orange. The mixture was washed thoroughly with 2M HC1 (2 x 
50 cm 3 ) and saturated aqueous sodium bicarbonate (50 cm 3 ) and water (50 cm 3 ), 
dried over anhydrous magnesium sulphate and the solvent removed in vacuo 
yielding an orange solid. This contained the tide compound as one major 
component by HPLC The residue was crystallised from ethanol. A second 
crystallisation from ethanol yielded the title compound in greater than 99.85 
purity. 



The acetylsalicyloyl chloride used was the 96% pure grade as supplied by 
Fluka. 

t Thin layer Chromatography was performed on Kieselgel 254 (Al backed 
plates) Rf = 0.64 using ethyl acetaterpetroleum spirits (1:1) as the mobile 
phase. Visualisation was done using U.V. at 254 nm (the tide compound is 
inactive at 366nm) and iodine stain. 

Compound name: isosorbide-2, 5-diaspirinate or 2, 5-di 

(2-acetoxybenzoyl) - iso-sorbide, or 
2,5- diacetyisalicyloxy-1, 4:3, 6- 
dianhydro-D-giucitol 

Structural formula of compound: 




O OH 
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Empirical formula 
Molecular mass; 
Appearance: 
Melting Point: 

Differential Sranmw K n a | 0 r jm£trr 
Endothermic Effect: 
Qilicajrotation: 

Specific Rotation: 

Thin laypr chromat n] 

Rf Value: 

Elemental analysis; 

Required: C%; H%. 61.28%; 4.71% 

Found: C%; H%. 61.46%; 4.72% 



470.4gmol' 

colourless crystalline solid 
110.5-1 11.5»C at 1.5°C/min 

109-1 18°C (measured at 10.0°C/min). 



fa,D = +42.0(24.5°C. 1.0% in 

Dichloromethane) (recorded on an optical activity 
LTD AA 10 Automatic Polarimeter, using a 2dm 
sample rube). 



gaphy 



0.64 on Kieselgel Al backed plates 254nm (mobiJe 
phase-ethyl acetate/petroleum spirits bp 40-60°C, 



U) 
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FAB+ (m/z): 471.1271 (MIT) 

Spectrnsr ftff i f faty, 

'H NMR: 

(300 MHz. CDC lj) 

5 2.34 (3H, s. OCOMe); 2.36 (3H, s, OCOMe); 

3- 93-4. 13 (4H, m, ISI-(a + P) H, IS6 - (a +P )H); 4.59 (1H, d, 74.8 Hz, IS3-H)- 

4- 98 (1H, m. IS4-H); 5.35-5.46 (2H, m, IS2-H, IS5-H); 7.07-7.14 (2H, m> ArH-3) 
7-27-7.37 (2H, m, ArH-5); 7.53-7.62 (2H, m ArH-4); 7.95-8. 1 1 (2H, m, ArH-6). 

,3 CNMR: 

(75.5 MHz, CDCLj): 

5 20.85 (O£0Me); 0.94 (OCOMe); 70.63 
(ISC-6); 73.06 (ISC-1); 74.43 (ISC-2); 78.38 (ISC-5); 80.96 (ISC-4); 86.00 (ISC-3)- 
122.54, 122.58 (ArC-1); 123.76. 123.90 (ArC-3); 126.00. 126.06 (ArC-5); 131 77 ' 
131.96 (AxC-4); 134.18, 134.26 (ArC-6); 150.59, 150.69 (ArC-2); 163.50, 163 66 
(ArOCOMe), 169.57, 169.61 (ArC(O)OR). 

IR: 

V(C=0) 1767.2, 1727.3, 1706 cm 1 

UV: 



*.Max: 



228.1 nm, 276.5 nm 
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Analysis by HPLC indicated >99.8% purity. The compound is homogeneous 
thin layer chromatography. 

S olubility Stud ies: 



Solvent 


Cold 


Hot 


Water 


insoluble 


i 

very sparingly 


Methanol 


sparingly 


soluble 


Ethanol 


sparingly 


soluble 


Diethylether 


sparingly 


soluble 


Dichloromethane 


soluble 


soluble 


Toluene 


soluble 


soluble 


Ethyl acetate 


soluble 


soluble 



Stability Stndjg g 



The stability of the solid compound (isosorbide - 2. 5 - diaspirinate) under 
accelerated conditions of 40°C over a 12 week period was studied. At time O 
approximately 1.5 g of the solid compound (100% pure by HPLC) was distributed 
between sue sealed sample bottles. A heated sample (* 0.020 g ) was weighed into 
a 10 ml volumetric flask, acetonitrile (4 ml) added, and the volume was brought 
up to 10 ml with Milli - Q (trade mark) purified water. 1 ml of this solution was 
transferred to a clean dry class A volumetric flask and 4 ml of acetonitrile were 
added. The volume was made up to 10 ml with aqueous mobile phase. Each 
sample was filtered, using a disposable syringe with an Acrodisc (trade mark) filter 
connected, into a sampling via! for analysis using HPLC. 
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Samples were tested every 2 weeks and the concentrations in mg/ml of the 
compound and any breakdown components at 40°C were determined. No 
breakdown components were detected and the concentration of the compound 
was maintained as follows. 



Tune Concentration of Compound 



(week) 


(ug/ml) 


2 


198 


4 


199 


6 


198 


8 


196 


10 


198 


12 


200 



From these results it can be concluded that there is no degradation of the i 
compound at 40°C after three months. 

The stability of the compound (isosorbide - 2, 5 - diaspirinate) (ISDasp) in cod 
hver oil (CLO - BP) in the presence of water and/or glycerol was also 
determined. The stability of the compound compared to that of aspirin under the 
same conditions was also determined. 

The following samples were prepared: 

Samples A - E were mixtures of the ISDasp in CLO-BP with variable 
water/glycerol concentrations (0.208 mmol of aspirinate). 

Samples F-J were natures of aspmn in CLO-BP with similar concentrations of 
water/glycerol to that for the ISDasp samples (0.208 mmol aspirin). 
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Each set was prepared six times for studying in weeks 0, 1, 2, 4, 8 



and 12. 



A: 48.96 mg ISDasp, 500 mg CLO BP 

B: 48.96 mg ISDasp, 500 mg CLO BP. 2.5% water 

C: 48.96 mg ISDasp, 500 mg CLO BP, 5.0% water 

D: 48.96 mg ISDasp, 500 mg CLO BP, 5.0% glycerol 

E: 48.96 mg ISDasp, 500 mg CLO BP, 5.0% water, 5.0% glycerol 

F: 37.50 mg Asp, 500 mg CLO BP 

G: 37.50 mg Asp, 500 mg CLO BP, 2.5% water 

H: 37.50 mg Asp, 500 mg CLO BP, 5.0% water 

1: 37.50 mg Asp, 500 mg CLO BP, 5.0% glycerol 

J: 37.50 mg Asp, 500 mg CLO BP, 5.0% water, 5.0% glycerol 

E xtraction Prorrdpre for ISDasp from th, r„A t ^ Qjj nf iTfmT 

To the vial containing the Cod Liver Oil (CLO) sample was added 1.2 ml of 
acetonitrile. The muture was gently shaken by repeatedly inverting the sealed 
vtal for 1 minute. The sample was sonicated for a further three minutes. Hexane 
(2 ml) was added and the sealed vial shaken gently for another minute. The layers 
were allowed to settle out (approximately 3-5 mins). The upper hexane/CLO 
layer was siphoned off. A 120 ml sample of the remaining acetonitrile layer * 
added to a class A 10 ml volumetric flask and 5 ml acetonitrile, 2 ml aqueous 
mobile phase added and the volume made up to 10 ml with milli-Q water. A 
sample of the solution was filtered using a disposable syringe and Gelman FP 
vencel membrane filter to yield a clear solution for analysis. 



' was 
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Exertion Procedure for Asoirin from th e Cod Ti^r Oil Hfi^ — 

To the vial containing the Cod Liver Oil (CLO) sample was added 0.5 ml of 
acetonitrile. The mixture was gently shaken by repeatedly inverting the sealed 
vial for 1 min. The sample was sonicated for a further three minutes. Hexane 
0.5 ml) and miUi-Q water (1 ml) were added and the sealed vial shaken gently for 
1 min. The layers were allowed to settle out (approx. 3-5 mins). The upper 
hexane/CLO layer was siphoned off. A 120 ml sample of the remaining aqueous 
layer was added to a class A 10 mi volumetric flask and 5 ml acetonitrile, 2 ml 
aqueous mobile phase added and the volume made up to 10 ml with milli-Q 
water. A sample of this slightly cloudy mixture was filtered using a disposable 
syringe and Gelman FP Vericel membrane filter to give a clear solution. 

Extraction analysis was by chromatography as follows: 

Isosorbide diaspirinatc; ISDasp samples were analysed using a similar 
chromatographic procedure to that used in the solid stability study; 
acetonitrile: buffer 40:60. PDA detection with chromatogram extraction at 
230 nm. 

Aspirin; Aspirin samples were analysed using a mobile phase of acetonitrile: 
buffer 15.85, PDA detection with chromatogram extraction at 230 nm. 

Stability Smriy 



Samples of isosorbide diaspirinate and aspirin placed on stability at 26°C 
analysed following 15 weeks using the extraction procedure outlined above 



were 
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Table 1; Analysis of CLO/aspirin mixtoes following 15 weeks at 



26°C 



Sample 




Aspirin 


Salicylic acid 




a.n.% 


cone 


recovery* 


a.n.% 


cone 


Amount 

% 


F 


98.4 


262ug 


87% 


1.6 


3.9ug 


1.50% 


G 


98.1 


252ug 


f 84% 


1.7 


4.0ug 


1.60% 


H 


97.6 


260ug 


87% 


2.2 


5.3ug 


2.00% 


I 


98.1 


220ug 


74% 


1.7 


3.9ug 


1.78% 


J 


96.1 


243ug 


81% 


3.6 


8.5ug 


3.50% 



concentration determined by external standard (100 ug/ml asp. and sal.) 

♦Based on a theoretical maxunum concentration following dilution of 300ug/mJ. 
a n. => % are a by area normalisation of chromatograms of samples following 
extraction and dilution. 
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Amount % salicylic acid is calculated with respect to the weight of aspirin. 
Table 2: Analysis of CLO/diaspirinate mixtures following 15 weeks at26°C 



Sample 




ISDasp 


Total Salicylate 




a.n.% 


Cone 


recovery* 


a.n.% 


cone 


Amount 
% 


A 


99.20 


375ug 


77% 


n.d. 






B 


98.10 


41 lug 


84% 


0.02 


0.1ug 


0.04 


C 


89.60 


405ug 


83% 


1.30 


0.58ug 


1.30 


D 

~E " 


99.70 


~399ui 


"82% ' 




0.1 5ug 


~0M 




96.09 


409ug 


"84% ~ 


O03 


0.1 5ug 


0!04 
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- concentrations determined by external standard (lOOug/ml, diasp and is-2-asp- 
5sal) 



*Based on a theoretical maximum concentration of 490 ug/ml following dilution. 
Amount % salicylate calculated with respect to Diaspirinate 
a.n. =» % area by area normalisation of chromatograms of samples foUowing 
extraction and dilution. 

The compounds of the invention have potential therapeutic use by virtue of the 
inclusion of an aspirin moiety as an anti-platelet agent and/or to achieve other 
aspirin type activities such as anti-pyretic and/or anti-inflammatory activity. 

Isosorbide diaspirinate administered at 2 mg/kg in single oral doses to adult 
beagle dogs have shown that the compound has aspirin - like activity as measured 
by inhibition of arachidonic acid - induced platelet aggregation (inhibition of 
cyclooxygenase activity), and inhibition of ex vivo production of thromboxane B 2 . 

The compounds of the invention may be formulated in any suitable 
pharmaceutical compositions using conventional excipients/ vehicles. For 
example, the composition may be presented in a form for oral administration 
(typically in a tablet or capsule form), in a form for percutaneous admimstrati 
(typically in the form of a transdermal patch), or in a suppository formulation. 



tion 



A suppository formulation may in some cases be preferred as a route of 
administration because it avoid absorption in the gut. One typical suppository 
formulation is as follows. Micronised isosorbide-diaspirinate (6g) was added to 5g 
of a suppository base such as Novata E (trade mark of Henkle) which was 
previously gendy melted over a steam bath at 80 to 90°C. The mixture was 
allowed to cool slighdy and then poured with vigorous stirring into 10 x 1 g 
suppository moulds. 
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The compounds of the invention may be administered at a suitable dose to 
achieve the desired therapeutic benefit. In an oral dose to achieve anti-platelet 
activity an amount of the compound equivalent to 50 to 150, preferably 100, mg 
of aspirin per day may be administered. To achieve an analgesic effect a higher 
dose would typically be administered. In a suppository formulation the dosage 
would also typically be higher. 

The results above show that isosorbide diaspirinate is substantially more stable 
than aspirin in the test conditions. 

The compounds may be formulated with cod liver oil to achieve a combined 
therapeutic effect. The compounds may also be combined with another fish oil or 
a therapeutic oU in general such as a vegetable oil, for example evening primrose 
oil. 



The formulation may be in the form of a gelatine capsule with a filling including 
the active ingredients. The filling may include an antioxidant and/or a 
suspending agent. 

The suspending agent may be selected from one or more of colloidal silicon 
dioxide, hydrogenated vegetable oils (optionally in combination with beeswax), 
high melting point partial glycerides, and/or lecithins. 

The antioxidant may be selected from one or more of D-alpha tocopherol acetate, 
mixed tocopherols and ascorbic acid. 



More generally, it is anticipated that the compound may be combined with other 
therapeutic agents to achieve a combined therapeutic effect. 
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invention also provides the following compounds which may be formulated 
used as described above in relation to the compound of example 1. 



Hq H 




O OAc 



Isosorbide-5-aspirinate (IS-5-A) 



OAc O 




Isosorbide-2-aspirinate (IS-2-A) 
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Example 2: 

Preparation of Isosorbide-2-aspirinate [2] 




H,,Pd/C 
MeOH EtOAc 




Isosorbide mononitrate aspirinate (3.5g 1 Ommol), in a mixture of methanol and ethyl 
acetate (60 mi, 1 : 3). was stirred for 24 hours over palladium on charcoal under an 
atmosphere of hydrogen. The reaction was monitored by TLC, and showed the 
formation of a single product. The reaction mixture was filtered and concentrated 
under reduced pressure, and flash chromatography using chloroform/ether (4:jl ) as th e 
mobile phase gave the aspirinate 2 as a colourless oil. m.p. 59-6 1°C. 

«5h (300MHz; CDCI3): 2.34 (3H. s. OCOCH;). 2.71 ( I H. d. J 9Hz. OH). 3.59 , ,H dd 
J 9.4 and 5.9Hz. IS6a-H). 3.90 ( 1 H. dd. J 9.6 and 6.2Hz. IS6|3-H). 4.06 ( I H. dd. J 10 7 
and 3.5Hz. ISI P -H). 4.14 ( I H. d. J I0.7H 2 . IS I a- HI. 4.J I ( IH. m. IS5-Hk 4.56 , IH. d 

j 4.4Hz. IS3-H). 4.66 ( 1 H. m. IS4-H). 5.42 (IH. d. J 3.1 Hz. 1S2-H). 7.09 f 1 H. m. 

ArH-3 ). 7.3 1 ( 1 H. m. ArH-5). 7.57 ( I H. m. ArH-4). 7.99 , | H. m ArH-6). 



SUBSTITUTE SHEET (RULE 26) 
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5c (75.5MHz; CDCI,); 20.8 (OCOCH,), 72.2 (ISC-5), 73.3 and 73.5 (ISC-l and ISC- 
6). 78.8 (ISC-2), 81.9 (ISC-4), 85.4 (ISC-3), 1 22.6 (ArC- 1 ), 123.8. .26.0. 131.7 and 
134.3 (aromatic methine). 150.6 (ArC-2). 163.4 and 169.6 (ArOC(O)Me and 
ArC(O)OR). 



Example 3: 



Preparation of Isosorbide-5-aspirinate [6] 




SUBSTITUTE SHEET (RULE 26) 
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Isosorbide-2, 5-dinitrate 3 (3.95g, 16.7 mmol) was dissolved in a mixture of 
methanol and water (100ml, 4:1), and ferrous sulphate (FeSO<.H 2 0, 15.0g, 
54.0mmol) was added at room temperature. The mixture was heated to reflux 
temperature for 4h before removing the methanol under reduced pressure. The 
product was extracted into dichloromethane (3x50ml), washed with saturated 
aqueous sodium bicarbonate, and was dried over magnesium sulphate. The 
solvents were removed to yield a pale yellow oil. Flash column chromatography 
using dichloromethane.ethyl acetaterpet. ether (1:1:1) as the mobile phase gave 
isosorbide-2-mononitrate 4 as a colourless oil (1.51g, 47%). 

S„ (300MHz : CDCl,): 2.73 (1H, d, J 6.6Hz, OH), 3.60 (1H, dd, J 9.4 and 5.7Hz, 
IS6a-H). 3.88 (1H, dd, J 9.4 and 5.7 Hz, IS6 P -H), 4.05-4.17 (2H, m ISlH 2 [a + 
PJ), 4.30 (1H, m, IS5-H), 4.54 (1H. d, J 4.6Hz, IS3-H), 4.62 (1H, m, IS4-H), 5 36- 
5.40(lH,mIS2-H). 

8c (75.5MHz; CDC1 3 ): 71.60 and 73.40 (ISC-1 and ISC-6), 72.03 (ISC-5), 82.05 
(ISC-4), 83.90 (ISC-2), 86.27 (1SC-3). 



Isosorbide-5-aspirinate-2-mononitrate 5: 



Isosorbide-2-mononitrate 4 (1.38g, 7.2mmoi) was dissolved in anhydrous 
dichloromethane (50ml) and triethylamine (2.19g, 21.6mmol) was added. The 
mixture was cooled to 0°C for the introduction of acetylsalicyloyl chloride (1.43g, 
7.2mmol). The mixture was stirred for 16h at room temperature before washing 
with 2.0M HC1, water and saturated aqueous sodium bicarbonate. The organic 
phases were dried over magnesium sulphate and were concentrated under vacuum 
to give a yellow oil. Flash column chromatography, using ethyl 
acetate:dichloromethane:pet ether (1:1:3) as the eluant gave the desired product, 



I 
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isosorbide-5-aspirinate-2-mononitrate 5, as a pale yellow oil (1.68g, 66%). This 
was crystallised from ethanol to yield colourless crystals; m.p. 88-90°C. 



5„ (300MHz; CDC1 3 ): 2.36 (3H, s, OCOCH 3 ), 3.95-4.16 (4H, m, ISIH,[cc+PJ) 
and IS6H 2 [a+p]). 4.60 (1H, d, J 5.1Hz, IS3H), 4.94 (1H, m IS4-H), 5.36-5.39 (2H, 
m, 1S2-H and IS5-H), 7.12 (1H, m, ArH-3), 7.33 (1H, m, ArH-5), 7.59 (1H, m, 
ArH-4),8.05(lH.m,ArH-6). 



5 C (75.5MHz; CDClj): 20.94 (OCOCHj). 70.85 and 71.44 (ISC-1 and ISC-6), 
74.01 (1SC-5), 81 09 (ISC-4), 84.40 (ISC-2), 85.91 (ISC-3), 122.40 (ArC-1), 123.93, 
126.08, 131.84 and 134.29 (aromatic methine), 150.67 (ArC-2), 163.52 and 169.55 
(ArC(O)OR and ArOCOMe). 



m/z (FAB) 354.08 (M+ 1 )' 



Isosorbide-5-aspirinate 6: 



Isosorbide-5-aspirinate-2-mononitrate 5 (0.16g, 0.45mmol) was dissolved in a 
mixture of ethyl acetate and anhydrous methanol (20ml, 1.1), and a catalytic 
amount of palladium on charcoal was added. The mixture was stirred under an 
atmosphere of hydrogen for 4h. TLC indicated the formation of two products, 
the desired isosorbide-5-aspirinate 6, and its salicylate. The reaction mixture was 
filtered and concentrated under vacuum. Flash column chromatography, using 
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dichloromethane/ethyl acetate/pet. ether (1:1.1) as the eluant, was carried out on 
the crude product, yielding the aspirinate 6 as a colourless oil (0.1 lg, 19%). 



8„ (300MHz; CDC1 3 ): 2.35 (3H, s. OCOCH 3 ). 3.86-3.98 (4H, m. ISlH 2 |a +P j and 
IS6H 2 [a + p], 4.32 (1H, br, s, IS2-H), 4.41 (1H, d, J 4.6Hz, IS3-H), 4.92 (1H, m, 
IS4-H), 5.32 (1H. m, IS5-H), 7. 10 (1H, m. ArH-3), 7.32 (1H, m, ArH-5), 7.57 (1H 
m, ArH-4), 8.05 (1H, m, ArH-6). 



6c(75.5MHz; CDC1 3 ): 20.83(OCOCH 3 ). 70.31 and 75.46 (ISC-1 and ISC-6), 
74.60 (ISC-5), 76.1 1 (ISC-2), 80.45 (ISC-4), 88.32 (ISC-3), 122.74 (ArC-1), 
123.81, 125.93, 131.88 and 133.97 (Aromatic methine), 150.67 (ArC-2), 163.73 
and 169.50 (A/0£OMe and ArC(O)OR). 



The invention is not limited to the embodiments hereinbefore described which 
may be varied in detaiJ. 
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APPENDIX I 

Isosorbide-2,5-Diaspirinate 

Reaction Scheme: 




Toluene, R.T., 25-35 h 
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1 . An isosorbide aspirinate compound. 

2. Isosorbide - 2, 5 - diaspirinate. 

3. Isosorbide - 2 - aspirinate. 

4. Isosorbide - 5 - aspirinate. 

5. A pharmaceutical composition comprising a compound as claimed 
in any of claims I to 4. 

6. A pharmaceutical composition as claimed in claim 5 which 
is adapted for oral administration. 

7- A pharmaceutical composition as claimed in claim 6 which is 
adapted for percutaneous administration. 



8. A tablet or capsule including a compound as claimed in any of 

claims 1 to 4. 



A transdermal patch including a compound as claimed in any of 
claims 1 to 4. 



10. 



A suppository formulation including a compound as claimed in any 
of claims 1 to 4. 



H . Use of a compound as claimed in any of claims 1 to 4 to achieve 

anti-platelet activity and/or other aspirin rype activities such as anti- 
pyretic and/or anti-inflammatory activity. 



22 



PCT/IE97/00069 



A composition as claimed in any of claims 5 to 10 including 
another pharmaceutical^ acceptable entity. 

A composition as claimed in claim 12 wherein the other 
pharmaceutically acceptable entity is a therapeutic oil. 

A composition as claimed in claim 13 wherein the oil is a fish oil. 

A composition as claimed in claim 14 wherein the oil is cod liver 
oil. 



A composition as claimed in claim 13 wherein the oil is a vegetable 
oil. 



A composition as claimed in claim 16 wherein the oil is evening 
primrose oil. 



A composition as claimed in any of claims 12 to 17 wherein the 
composition is in the form of a capsule having a retaining shell 
containing a filling including the active ingredients. 

A composition as claimed in claim 18 wherein the filling includes a 
suspending agent. 

A composition as claimed in claim 19 wherein the suspending agent 
is selected from one or more of colloidal silicon dioxide, 
hydrogenated vegetable oils (optionally in combination with 
beeswax), and high melting point partial glycerides, and/or 
lecithins. 
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A composition as claimed in any of claims 18 to 20 wherein the 
filling includes an antioxidant. ' 

A composition as claimed in claim 21 wherein the antioxidant is 
selected from one or more of D-alpha tocopherol, D-alpha 
tocopherol acetate, mixed tocopherols and ascorbic acid. 

A composition as claimed in any of claims 18 to 22 wherein the 
shell is a gelatin shell. 



A process for preparing a compound of claim 1 comprising reacti 
isosorbide with an acetylsalicyloyl in the presence of a base. 

A process as claimed in claim 24 wherein the acetylsalicyloyl is 
acetylsalicyloyl chloride. 

A process as claimed in claim 24 or 25 wherein the base is 
triethylamine. 

A process as claimed in any of claims 24 to 26 wherein the reactior 
is carried out in a solvent. 



A process as claimed in claim 27 wherein the solvent is toluene. 

A process for preparing a compound as claimed in claim 1 
substantially as hereinbefore described with reference to the 
examples. 



A compound substantially as hereinbefore described with reference 
to the accompanying examples. 
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31. A compound substantially as hereinbefore described with reference 
to the accompanying examples. 



A use substantially as hereinbefore described with reference to the 
accompanying examples. 
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